Eukaryotic initiation factor 4E is a novel effector of mTORC1 signaling pathway in cross talk with Mnk1.
Cellular signals that influence Cap-dependent translation have assumed significant relevance in the backdrop of their enforced dysregulation during oncogenesis. Eukaryotic initiation factor 4E(eIF4E), the mRNA cap-binding protein, has emerged as a key player to facilitate tumor progression through upregulated cap-dependent translation synchronized with enhanced cell division. We provide evidence that eIF4E phosphorylation is regulated by mTORC1 by virtue of its interaction with Raptor through a novel TPTPNPP motif and consequent phosphorylation invitro and in vivo in a Rapamycin-sensitive manner. While we show that phosphorylation pattern of eIF4E responds faithfully to Rapamycin inhibition, the prolonged exposure to Rapamycin rescues the loss of eIF4E phosphorylation through Mnk1 activation. We also present evidence that eIF4E interacts with the amino terminal domain of S6K1 in a phospho-dependent manner, and this interaction is instrumental in overriding Rapamycin inhibition of S6K1. The data endorses eIF4E as a regulatory subunit that modulates the functional attributes of mTOR effectors to synchronize cap-dependent translation with growth assertion.